Young-Helmholtz theory. 3. Color vision defects higher in the visual pathway support the opponentprocess theory. F. Both theories are probably correct, each in its own way.
VIII. The Stimulus for Hearing: Sound
A. Sound consists of a series of pressures of air (or some other medium) beating against our ear. B. This pressure can be presented as waves, which have three major characteristics.
1. The amplitude of a sound wave depicts its intensity-the force with which air strikes the ear. a. The intensity of a sound determines the psychological experience we call loudness. b. The higher the amplitude, the louder the sound. c. The decibel scale of sound intensity reflects perceived loudness. d. Zero point on the decibel scale is the lowest intensity of sound that can be detected-the absolute threshold. 2. Wave frequency refers to the number of times a wave repeats itself within a given period. a. Frequency is measured in terms of how many wares are exerted every second. b. The unit of sound frequency is the hertz (Hz). c. Pitch is the psychological experience produced by sound wave frequency. d. Pitch refers to how high or low a tone is. e. A healthy human ear responds to sound wave frequencies between 20
Hz and 20,000 Hz. 3. A third characteristic is wave purity or complexity.
a. Timbre is the psychological quality or character of a sound that reflects its degree of purity. b. White noise is a random mixture of sound frequencies.
IX. The Receptor for Hearing: The Ear
A. The outer ear is called the pinna. B. Sound waves leave the pinna and go through the auditory canal. C. Airwaves push against the eardrum (tympanic membrane) so that it vibrates at the same rate as the sound source. D. The eardrum transmits vibrations to three small bones: the malleus, incus and stapes, collectively known as the ossicles. E. These bones amplify and pass sound vibrations to the oval window. F. Beyond the oval window, sound vibrations are in the inner ear. G. The major structure of the inner ear is the cochlea.
1. The receptor cells (hair cells) -the transducers for hearing -are here. 2. When fluid inside the cochlea moves, the basilar membrane is bent up and down. H. Hearing takes place when the vibrations of the basilar membrane stimulate the receptors, called hair cells. I. The hair cells bend, starting the neural impulses that leave the ear, traveling on the auditory nerve toward the temporal lobe.
X. The Chemical Senses A. The technical term for taste is gustation. 1. Taste has five psychological qualities: sweet, salty, sour, bitter, and umami (savory). 2. The receptor cells for taste are located in the tongue and are called taste buds. 3. We have about 10,000 taste buds. 4. When parts die, new segments are regenerated. 5. All qualities of taste can be detected at all locations of the tongue, but some may be more distinct or discernable in specific locations. 6. There are large individual differences in the ability to discriminate different tastes. a. Some people simply have many more taste buds than do others. b. Upon tasting something bitter/foul people will rate some moral transgression as significantly worse than they would if they drank something sweet or neutral.
B. Smell (Olfaction) 1. The sense of smell originates in hair cells high in the nasal cavity.
2. Humans' sense of smell is very keen, but we have difficulty shifting attention from one smell to another. 3. Many animals emit pheromones, chemicals that produce distinctive odors that are used as a method of communication between organisms. 4. The primary organ involved in the detection of pheromones is the vomeronasal organ (VNO). 5. The VNO appears to be involved in mating, territoriality and aggressiveness in animals. 6. When the vomeronasal organ is destroyed in mice, they fail to engage in sexual or in aggressive behaviors. 7. The VNO also can be found in humans. 8. As with taste, the experience of foul odors tends to make judgments of others harsher than they normally would be. 
XV. Stimulus Factors in Perceptual Selectivity
A. The most important factor is contrast, the extent to which a stimulus is physically different from the other stimuli around it. B. Generally, the more intense a stimulus, the more likely we are to attend to it. C. Generally, the bigger the stimulus, the more likely we are to attend to it. D. Motion is another dimension for which contrast is important. E. Repetition can influence attention.
XVI. Personal Factors in Perceptual Selectivity
A. When we are psychologically predisposed to perceive something, we have formed a mental set. B. What we perceive is influenced by our past experiences. C. When we attend to a stimulus, organize and identify it, and then store it in memory, we are referring to bottom-up processing. D. When motivation, mental set, and past experience influence perceptual selectivity, we label it as top-down processing.
XVII. Organizing Our Perceptual World A. A gestalt forms when one sees the overall scheme of things: the whole, totality or configuration. B. A basic principle of Gestalt psychology is the figure-ground relationship.
1. Of all the stimuli in your environment, those you attend to and group together are "figures." 2. The other stimuli become "ground."
XVIII. Grouping Stimuli with Bottom-Up Processing
A. Proximity or contiguity refers to events occurring close together in space or time and being perceived as belonging together as part of the same figure. B. Similarity refers to stimuli that have properties in common and tend to be perceived together. C. Continuity, or good continuation, is operating when we see things ending up consistently with the way they started off. D. Common fate describes our tendency to group together in the same figure those elements of a scene that appear to move together in the same direction and at the same speed. E. Closure is the tendency to fill in gaps in our perceptual world.
1. A special case of this refers to subjective contours. 2. Here, arrangements of lines and patterns enable us to see figures that are not actually there.
XIX. Grouping Stimuli with Top-Down Processing
A. This refers to perceiving stimuli because we want to, expect to, or have experienced them together in the past. B. How we ultimately organize our experiences of the world seems to depend on both types of processing.
XX. Perceiving Depth and Distance A. Ocular cues are built into our visual systems and tell us about depth and distance. 1. Cues that involve both eyes are called binocular cues.
2. Retinal disparity refers to each eye getting a somewhat different view of a three-dimensional object. 3. Convergence refers to the eyes turning in, toward each other, when something is viewed up close. B. Monocular cues require only one eye to have their influence.
1. Accommodation refers to the changing of the shape of the lens, by the ciliary muscles, to focus images on the retina. 2. Physical cues to depth and distance are those we get from the structure of our environment. a. Linear perspective describes the fact that parallel lines seem to come together in the distance. b. Interposition refers to the fact that objects in the foreground tend to cover, or partially hide from view, objects in the background. c. Relative size refers to the judgment of distance; an object that produces the larger retinal image will be close to us. d. Texture gradient refers to a surface of individual pieces blending into a smooth surface as distance increases. e. Patterns of shading tell us a great deal about an object's shape and solidity. f. Motion parallax refers to the apparent difference in motion between objects that are closer to us and those that are farther away. XXII. The Constancy of Visual Perception A. Perceptual constancies help us organize and interpret the stimulus input we get from our senses. 1. Size constancy is the tendency to see objects as being of constant size regardless of the size of the retinal image. 2. Shape constancy refers to the perception that objects maintain their shape even though the retinal image they cast may change. 3. Brightness constancy causes the apparent brightness of objects to be perceived as being the same regardless of the actual amount or type of light under which they are viewed. 4. Color constancy allows you to perceive the color of a familiar object as constant, despite changing conditions.
XXI. Cultural Differences in Perceptual Organization

XXII. When Constancy Fails: Geometric Illusions and Impossible Figures
A. Illusions are experiences in which our perceptions are at odds with what we know as physical reality. B. Illusions remind us that perception is a higher-level process than sensation.
1.
Define sensation and perception.
2.
Define signal detection theory and explain the notion of absolute and difference thresholds.
3. Explain the concept of sensory adaptation.
4.
Explain the physical characteristics of wave amplitude, wavelength, and wave purity.
5.
Discuss how these physical properties of light waves affect our psychological experience of light.
6. Discuss the major eye structures involved in focusing images and their functions.
7.
Describe the structures of the retina, including definitions and distinctions between rods and cones.
8.
Explain the path of visual information from the visual fields, through the eye structures, to the cerebral cortex.
9.
Summarize the trichromatic and opponent-process theories of color vision, and understand empirical support for each theory.
10.
Explain the physical characteristics of sound: wave amplitude, wave frequency, and wave purity.
11.
Discuss how these physical properties of pressure waves affect our psychological experience of sound.
12.
Explain the path of sound waves through the different structures of the ear and how sound wave information is translated to electrical energy.
13.
List the primary qualities of taste, and discuss the current knowledge about their locations.
14. Understand olfaction and how it relates to gustation.
15.
Describe the cutaneous senses and the position senses.
16.
Discuss theories explaining how pain is processed in the brain.
17.
Describe methods by which the sensation of pain can be controlled or reduced.
18.
Distinguish between a salient detail and a peripheral detail.
19.
List the stimulus and personal factors that influence what we perceive.
LEARNING OBJECTIVES
20.
Explain the salient characteristics that guide bottom-up processing of perceptual information.
21. Describe how top-down processing influences how sensory messages are organized.
22. List and define the ocular and physical cues that provide us with information about depth and distance.
23. Define the following perceptual constancies: size, shape, brightness, and color. ------------------------------------------------------------------------------------------------------------ 
Key Terms and
PSYCHOPHYSICS
the study of the relationships between the physical qualities of a stimulus and our psychological experience of them  ------------------------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------ ------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------- ------------------------------------------------------------------------------------------------------------ 
ABSOLUTE THRESHOLD the intensity of a stimulus that is just barely detected; below 50%, above 50% ------------------------------------------------------------------------------------------------------------
RELATION OF LIGHT wave amplitude-brightness TO VISION wavelength-hue (color) wave purity-saturation -----------------------------------------------------------------------------------------------------------
HAIR CELLS transducers for both audition & olfaction
FIGURE/GROUND
in any one sense we perceive only one stimulus (the figure) against the ground (background) of  others  ------------------------------------------------------------------------------------------------------------ 
RETINAL DISPARITY
the cue to depth related to the fact that each eye gets a different (disparate) view of the same 3-D object  ---------------------------------------------------------------------------------------------------------- 3. The major thrust of psychophysics is the search for ___a. lawful relationships between events in our world and our experiences of those events. ___b. the elemental particles of thought and experience that make up consciousness. ___c. logical ways to relate how we feel (affect) to the way we think (cognition) and behave. ___d. the physiological or biological bases that allow us to experience the world as we do.
4. If a sound is below your absolute threshold ___a. you will never hear that sound. ___b. that sound will only enter your subconscious mind. ___c. you will hear that sound less than 50 percent of the time. ___d. you cannot tell if it is any different from any other sound.
5. Signal detection theory suggests that determining one's sensory threshold values (e.g., for brightness) ___a. is virtually impossible. ___b. is largely a matter recognizing detection to be a decision-making process. ___c. requires a subject to detect whether signals are different from each other. ___d. can only be done in a very dark room.
6. The notion of sensory adaptation suggests that what we tend to experience most readily are ___a. lights and sounds, not smells and tastes. ___b. stimuli that have remained the same for a very long time. ___c. objects or events that we are used to, or have adapted to. ___d. changes in level or type of stimulation.
7. Wavelength is to hue as wave amplitude is to ___a. color. ___b. purity. ___b. brightness.
___d. saturation.
8. If I were to show you all of the lights of the visible spectrum (a rainbow of light), and if I had adjusted the amplitudes of all the light waves in that spectrum so that they were all exactly equal, which light would appear to be the brightest? ___a. a white light ___b. a red light ___c. a yellow-green light ___d. They would all appear equally bright.
9. Where does the transduction of light take place in the eye? ___a. the lens and the ciliary muscles ___b. the blind spot and optic nerve ___c. the rods and cones ___d. the aqueous and vitreous humors 10. If we want to identify some small object at night, in low levels of illumination, the most sensible thing to do (other than to make more light available) is to have the image of the object fall on the ___a. fovea. ___c. periphery of the retina. ___b. blind spot.
___d. optic nerve.
